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(57) ABSTRACT

An apparatus and a system for correcting touch signal and a
method thereof are provided. The method includes the fol-
lowing steps. A beam is emitted to obtain a detective beam by
reflecting the beam with a reflective element, and a detective
signal distribution graph is generated. A plurality of intersec-
tions, a covered region and a pixel position corresponding to
the covered region are obtained according to the detective
signal distribution graph and a threshold value distribution
graph. A first area occupied by the covered region is calcu-
lated according to the detective signal distribution graph and
the plurality of intersections. Whether an overexposure is
occurred in the covered region is determined according to the
first area corresponding to the covered region. If the overex-
posure is occurred in the covered region, the covered region
being overexposed and the pixel position corresponding to
the covered region being overexposed are corrected.
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1
APPARATUS AND SYSTEM FOR
CORRECTING TOUCH SIGNAL AND
METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims the priority benefit of Taiwan
application serial no. 102125043, filed on Jul. 12, 2013. The
entirety of the above-mentioned patent application is hereby
incorporated by reference herein and made a part of this
specification.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention relates to a signal processing technology,
and particularly to an apparatus and a system for correcting
touch signal and a method thereof.

2. Description of Related Art

With rapid advancement of technology and improvement
of processing technology, various smart electronic products
such as electronic products with a touch screen have become
one of the most common portable equipments nowadays. The
touch screen can be generally categorized into a resistive
type, a capacitive type and an optical type, and the optical type
touch screen can be generally categorized into a reflective
type and a shield type.

FIG. 1(a) is a schematic diagram of a shielded type optical
touch screen. FIG. 1(b) is a schematic diagram of an ideal
original signal received by a camera module at upper-left
corner in FIG. 1(a). A x-axis in FIG. 1() represents a pixel
position, and a y-axis represents a signal intensity (e.g., gray-
scale brightness).

FIG. 2(a) and FIG. 2(b) are schematic diagrams of a cov-
ered region generated by the shielded type optical touch
screen. As shown in FIG. 2(a), when one single finger F1 of a
user touches the screen, the original signal is covered so as to
generate the covered region which is a region pointed by an
arrow 210 in FIG. 2(b). Accordingly, a mathematical algo-
rithm can be utilized to further detect the pixel position of the
covered region, so that a position of a touch point can be
calculated.

FIG. 3(a) and FIG. 3(b) are schematic diagrams of the
covered region influenced by an overexposure and generated
by the shielded type optical touch screen.

As shown in FIG. 3(a), when one single finger F2 of the
user touches the screen on a region closed to the camera
module, optical effects such as brightness being too strong or
diffraction may occur, which results in enhancing the signal
intensity originally in the covered region thereby generating
two covered regions (refers to two regions respectively
pointed by arrows 310 and 320 in FIG. 3(b)). The overexpo-
sure may influence a result of analyzing the position of the
touch point, such that errors or misjudgments may occur
when the optical touch screen analyzing a signal distribution
of FIG. 3(b).

SUMMARY OF THE INVENTION

The invention is directed to an apparatus and a system for
correcting touch signal and a method thereof, which are
capable of determining whether a touch signal is influenced
by an overexposure. Accordingly, the touch signal influenced
by the overexposure can be corrected to reduce errors and
misjudgments for the touch signal while improving accuracy
in optical touch control.
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2

The invention provides an apparatus for correcting touch
signal, including a light emitting unit, a reflective element, a
sensing unit and a control unit. The light emitting unit is
configured to emit at least one beam. The reflective element is
configured to reflect the at least one beam. The sensing unit is
configured to obtain a detective beam generated by reflecting
the at least one beam by at least one reflective element,
thereby generating a detective signal distribution graph, in
which the detective signal distribution graph indicates a plu-
rality of pixel positions of an optical touching region and a
plurality of corresponding signal intensities, and the at least
one reflective element is disposed at periphery of the optical
touching region. And, the control unit is coupled to the light
emitting unit and the sensing unit. The control unit is config-
ured for: obtaining a plurality of intersections, at least one
covered region and the pixel positions corresponding to each
of the at least one covered region according to the detective
signal distribution graph and the threshold value distribution
graph, in which each of the covered region corresponds to two
adjacent intersections; calculating a first area occupied by
each of the covered region according to the detective signal
distribution graph and a plurality of intersections, in which
the first area is surrounded by the detective signal distribution
graph and the two adjacent intersections corresponding to the
at least one covered region; determining whether an overex-
posure is occurred in the at least one covered region according
to the first area corresponding to the covered region; and
correcting the at least one covered region being overexposed
and the pixel position corresponding to the covered region if
the overexposure is occurred in the at least one covered
region.

The invention provides a system for correcting touch sig-
nal, including an optical touch screen, a light emitting unit, a
reflective element, a sensing unit and a control unit. The light
emitting unit is configured to emit at least one beam; The
reflective element is disposed at periphery of the optical touch
screen, and configured to reflect the at least one beam; The
sensing unit is configured to obtain a detective beam gener-
ated by reflecting the at least one beam by at least one reflec-
tive element, thereby generating a detective signal distribu-
tion graph, in which the detective signal distribution graph
indicates a plurality of pixel positions of the optical touch
screen and a plurality of corresponding signal intensities; and
The control unit is coupled to the optical touch screen, the
light emitting unit and the sensing unit, and configured for:
obtaining a plurality of intersections, at least one covered
region and the pixel positions corresponding to each of the at
least one covered region according to the detective signal
distribution graph and the threshold value distribution graph,
in which each of the covered region corresponds to two adja-
cent intersections; calculating a first area occupied by each of
the covered region according to the detective signal distribu-
tion graph and a plurality of intersections, in which the first
area is surrounded by the detective signal distribution graph
and the two adjacent intersections corresponding to the at
least one covered region; determining whether an overexpo-
sure is occurred in the at least one covered region according to
the first area corresponding to the covered region; and cor-
recting the at least one covered region being overexposed and
the pixel position corresponding to the covered region if the
overexposure is occurred in the at least one covered region.

The invention provides a method for correcting touch sig-
nal, including: emitting at least one beam to obtain a detective
beam generated by reflecting the at least one beam by at least
one reflective element, thereby generating a detective signal
distribution graph, in which the detective signal distribution
graph indicates a plurality of pixel positions of an optical
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touching region and a plurality of corresponding signal inten-
sities, and the at least one reflective element is disposed at
periphery of the optical touching region; obtaining a plurality
of intersections, at least one covered region and the pixel
positions corresponding to each of the at least one covered
region according to the detective signal distribution graph and
the threshold value distribution graph, in which each of the
covered region corresponds to two adjacent intersections;
calculating a first area occupied by each of the covered region
according to the detective signal distribution graph and a
plurality of intersections, in which the first area is surrounded
by the detective signal distribution graph and the two adjacent
intersections corresponding to the at least one covered region;
determining whether an overexposure is occurred in the at
least one covered region according to the first area corre-
sponding to the covered region; and correcting the at least one
covered region being overexposed and the pixel position cor-
responding to the covered region if the overexposure is
occurred in the at least one covered region.

In summary, according to the invention, the detective sig-
nal distribution graph and the covered region are obtained by
emitting the beam to the blocking object. Whether the over-
exposure being occurred is determined according to the first
area corresponding to the detective signal distribution graph
in the covered region. When it is determined that the overex-
posure is occurred, the corresponding pixel position is then
corrected. Whether the touch signal is influenced by the over-
exposure is then determined, so that the touch signal influ-
enced by the overexposure can be corrected to reduce errors
and misjudgments for the touch signal while improving accu-
racy in optical touch control.

To make the above features and advantages of the disclo-
sure more comprehensible, several embodiments accompa-
nied with drawings are described in detail as follows.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1(a) is a schematic diagram of a shielded type optical
touch screen.

FIG. 1(b) is a schematic diagram of an ideal original signal
received by a camera module at upper-left corner of F1G. 1(a).

FIG. 2(a) and FIG. 2(b) are schematic diagrams of a cov-
ered region generated by the shielded type optical touch
screen.

FIG. 3(a) and FIG. 3(b) are schematic diagrams of the
covered region influenced by an overexposure and generated
by the shielded type optical touch screen.

FIG. 4(a) and FIG. 4(b) are schematic diagrams of an
apparatus for correcting touch signal according to an embodi-
ment of the invention.

FIG. 5 is a flowchart of a method of correcting touch signal
according to an embodiment of the invention.

FIG. 6(a) and FIG. 6(b) are schematic diagrams of a cov-
ered region generated by the shielded type optical touch
screen according to an embodiment of the invention.

FIG. 7(a) and FIG. 7(b) are schematic diagrams of a cov-
ered region influenced by an overexposure and generated by
the shielded type optical touch screen according to an
embodiment of the invention.

FIG. 8(a) and F1G. 9(a) are schematic diagrams in which a
first area is calculated according to an embodiment of the
invention.

FIG. 8(b) and F1G. 9(b) are schematic diagrams in which a
second area is calculated according to an embodiment of the
invention.

FIG. 10 is a flowchart of a method of correcting touch
signal according to another embodiment of the invention.
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FIG. 11 is a flowchart of a method of correcting touch
signal according to another embodiment of the invention.

FIG. 12 is a flowchart of a method of correcting touch
signal according to another embodiment of the invention.

FIG. 13(a), FIG. 13(), FIG. 14(a) and FIG. 14(b) are
schematic diagrams of a method for correcting touch signal
according to another embodiment of the invention.

FIG. 15 is a flowchart of a method of correcting touch
signal according to another embodiment of the invention.

FIGS. 16(a), 16(b) and 16(c) are schematic diagrams of a
method of correcting touch signal according to another
embodiment of the invention.

FIG. 17 is a flowchart of a method of correcting touch
signal according to another embodiment of the invention.

FIG. 18 is a flowchart of a convex shape determining pro-
cess according to an embodiment of the invention.

FIGS. 19(a) and 19(b) are schematic diagrams of the con-
vex shape determining process according to an embodiment
of the invention.

FIGS. 20(a) and 20(b) are schematic diagrams of a border
updating correction process according to an embodiment of
the invention.

FIG. 21(a) to FIG. 21(d), FIG. 22(a) to FIG. 22(d), FIG.
23(a) to FIG. 23(d), FIG. 24(a) to FIG. 24(d), FIG. 25(a) to
FIG. 25(b), F1G. 26(a) to F1G. 26(5), FIG. 27 and FIG. 28 are
schematic diagrams of a method for correcting touch signal
according to another embodiment of the invention.

DESCRIPTION OF THE EMBODIMENTS

FIG. 4(a) and FIG. 4(b) are schematic diagrams of an
apparatus for correcting touch signal according to an embodi-
ment of the invention. As shown in FIG. 4(a), a correcting
apparatus 400 is suitable for a shield type optical touch screen
900, and the correcting apparatus 400 includes a camera
module 430 and a reflective element 470. The reflective ele-
ment 470 is disposed at periphery of the shield type optical
touch screen 900 besides that the correcting apparatus 400
includes the camera module 430 and the reflective element
470 as depicted in FIG. 4(a), the correcting apparatus 400 can
further include a control unit 450, in which the camera mod-
ule 430 further includes a light emitting unit 432 and a sensing
unit 434, as shown in FIG. 4(b). The control unit 450 is
coupled to the light emitting unit 432 and the sensing unit
434. The light emitting unit 432 can be a light emitting diode
(LED) or a light signal transmitter in various forms. In the
present embodiment of the invention, the light emitting unit
432 can be disposed at an upper-left corner or an upper-right
corner of the shield type optical touch screen 900. However,
in another embodiment of the invention, the light emitting
unit 432 can be disposed at any position on the shield type
optical touch screen 900, and the invention is not limited
thereto. The sensing unit 434 can be a light signal receiver in
various forms. In the following description, each of the
embodiments are illustrated by using a signal received by the
sensing unit 434 of the camera module 430 on the upper-left
corner as depicted in FIG. 4(a). The control unit 450 can be a
functional module or a microprocessor, in various types.

In the present embodiment of the invention, the correcting
apparatus 400 is disposed outside of the shield type optical
touch screen 900. In another embodiment ofthe invention, the
correcting apparatus 400 can also be disposed outside of an
optical touching region. The reflective element 470 is dis-
posed at periphery of the optical touching region, and the
optical touching region can be any plane which is not only
limited to optical touch screens. In some of the embodiments
in a manner consistent with the scope of the invention, the
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correcting apparatus 400 and the shield type optical touch
screen 900 can be integrated, or partially integrated into one
correcting system. Therein, the control unit 450 is coupled to
the shield type optical touch screen 900, the light emitting
unit 432 and the sensing unit 434 to control them. However,
the invention is not limited thereto. FIG. 5 is a flowchart of a
method of correcting touch signal according to an embodi-
ment of the invention.

As shown in FIG. 5, the correcting method according to the
present embodiment includes steps S510 to S560.

In step S510, the light emitting unit 432 emits at least one
beam, so that the sensing unit 434 can obtain a detective beam
generated by reflecting at least one beam by at least one
reflective element 470, thereby generating a detective signal
distribution graph. Therein, the detective signal distribution
graph represents a plurality of pixel positions corresponding
to a plurality of signal intensities in the shield type optical
touch screen 900 (or the optical touching region according to
another embodiment). For instance, when the user does not
place a finger on the shield type optical touch screen 900, the
light emitting unit 432 can emit the beam to generate an
original signal distribution graph in which an original signal
is received by the sensing unit 434, as shown in FIG. 1(b).
FIG. 6(a) and FIG. 6(b) are schematic diagrams of a covered
region generated by the shielded type optical touch screen
900 according to an embodiment of the invention. FIG. 7(a)
and FIG. 7(b) are schematic diagrams of a covered region
influenced by an overexposure and generated by the shielded
type optical touch screen 900 according to an embodiment of
the invention. When the user places the finger (refers to F1in
FIGS. 6(a) and 67(b), or F2 in FIGS. 7(a) and 7(b)) on the
shield type optical touch screen 900, the finger covers a partial
of'the beam emitted by the light emitting unit 432. The beam
not being covered by the finger can be reflected by the reflec-
tive element 470 back to the sensing unit 434, so as to form the
detective signal distribution graph as shown in curves marked
as D1 in FIG. 6(a) and FIG. 7(b). Since the detective signal
distribution graph is formed by covering with the finger, in
comparison to the original signal distribution graph, a region
with the signal intensity being weaker is generated on the
pixel position (e.g., as illustrated by an area region A1 in FIG.
6(b)) corresponding to the finger.

In step S520, the control unit 450 obtains a plurality of
intersections, at least one covered region and a pixel position
corresponding to each of the at least one covered region
according to the detective signal distribution graph and a
threshold value distribution graph. Therein, the threshold
value distribution graph (curves marked as D2 in FIG. 6(b)
and FIG. 7(b)) is generated according to a specific proportion
of an original signal distribution graph. As described above,
the original signal distribution graph is generated without
blocking objects provided in the shield type optical touch
screen 900 (or the optical touching region according to
another embodiment), by obtaining an original beam gener-
ated by reflecting the at least one beam by the at least one
reflective element 470. Since the detective signal distribution
graph can have the region with the signal intensity being
weaker with respective to the original signal distribution
graph, thus it is possible to define a threshold value for the
signal according to the specific proportion (e.g., 75%), and all
regions having signals lower than the signal of the threshold
value can then be determined as the covered regions (e.g., the
regions Al to A3). Further, in this step, the control unit 450
can also calculate an amount of the covered regions as a basis
of determining whether the overexposure is occurred. As
shown in FIG. 6(a) and FIG. (b), the pixel positions of the
covered region can be corresponded to a touch point in the
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shield type optical touch screen 900 (or the optical touching
region according to another embodiment of the invention).
Nevertheless, errors and misjudgments may also occurred
due to the influence of the overexposure, as shown in FIG.
7(a) and FIG. 7(b). The covered region can be obtained
according to the intersections of the detective signal distribu-
tion graph and the threshold value distribution graph. In the
present embodiment of the invention, the intersections can be
crossing points (x1 and x1'in FIGS. 6(5), x2 and x2', and x3
and x3' in FIG. 7(b)) of the detective signal distribution graph
and the threshold value distribution graph. The intersections
can be used to define each of the covered regions, in which
two adjacent intersections can correspond to one of the cov-
ered regions. For instance, x1 and x1' in FIG. 6(b) are corre-
sponding to Al; x2 and x2' in FIG. 7(b) are corresponding to
A2; and x3 and x3' in FIG. 7(b) are corresponding to A3. In
another embodiment of the invention, the intersections can
also be obtained according to a relation between slopes of the
detective signal distribution graph and the threshold value
distribution graph or various other methods, and the invention
is not limited thereto.

In step S530, the control unit 450 calculates a first area
occupied by each of the covered region according to the
detective signal distribution graph and the plurality of inter-
sections (e.g., areas 811, 911 and 912 as illustrated in solid
areas of FIG. 8(a) and FIG. 9(a)). Therein, the first area is
surrounded by the detective signal distribution graph and the
two adjacent intersections corresponding to the at least one
covered region. FIG. 8(a) and FIG. 9(a) are schematic dia-
grams in which a first area is calculated according to an
embodiment of the invention. For instance, referring to the
areas 811, 911 and 912 as illustrated in solid areas of FIG.
8(a) and FIG. 9(a), in which the first areas 811, 911 and 912
are respectively surrounded by the intersections (x1 and x1',
x2 and x2', and x3 and x3") respectively corresponding to the
detective signal distribution graph in each of the covered
regions. More specifically, the first areas 811,911 and 912 are
areas respectively surrounded by vertical lines .1 and R1, [.2
and R2, [.3 and R3 (which are respectively passing through
the intersections x1 and x1', x2 and x2', and x3 and x3') and
each of the detective signal distribution graphs. In other
words, the first area is an amount of the grayscale brightness
of the detective signal distribution graph (which is repre-
sented by FGV below) in the corresponding covered region,
ie.,

ZR: FGV(i),
=L

in which i being the pixel position corresponding to the cov-
ered region, [ being a left border corresponding to the cov-
ered region (e.g., corresponding to x1, x2 and x3), R being a
right border corresponding to the covered region (e.g., corre-
sponding to x1', x2' and x3"). After each of the covered region
is obtained by the control unit 450, the first area occupied by
each of each of the covered region in the detective signal
distribution graph can be obtained, and the first area can be
used to determine whether the overexposure is occurred,
detailed description thereof is further provided below.

In step S540, the control unit 450 determines whether the
overexposure is occurred in the at least one covered region
according to the first area corresponding to the covered
region. In the present embodiment of the invention, the con-
trol unit 450 can determine whether the overexposure is
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occurred in the covered region by determining whether the
first area corresponding to the covered region is greater than
a corresponding area threshold value. The so-called “area
threshold value” is a parameter that can be set by persons who
apply the present embodiment, once the first area is greater
than the area threshold value, the control unit 450 can confirm
that the overexposure is occurred. The parameter of the area
threshold value can be obtained from the implementation
with certain degree, and the area threshold can also be
dynamically adjusted according to information including the
first area, the threshold value distribution graph and so on.

As shown in FI1G. 8(a), when the first area corresponding to
the covered region is relatively smaller, this indicates that the
finger F1 of the user fully covers the beam on the correspond-
ing touch point so as to lower the signal intensity. As shown in
FIG. 9(a), when the first areas 911 and 912 corresponding to
the covered regions A2 and A3 are relatively larger (e.g.,
when the first areas 911 and 912 are both greater than the
preset area threshold value), this indicates that the finger F2 of
the user does not fully cover the beam on the corresponding
touch point in the shield type optical touch screen 900 (or the
optical touching region according to another embodiment of
the invention), resulting effects such as diffraction to occur
between the finger and the camera module. Therefore, when
the first areas 911 and 912 are greater than the corresponding
area threshold value, it can be determined that the overexpo-
sure is occurred. If it is determined that the overexposure is
not occurred, in step S560, the control unit 450 can calculate
the corresponding position of the touch point of the pixel
position being obtained. Such calculation can be done by
using trigonometric function or various other mathematical
algorithms and the invention is not limited thereto.

In step S550, the control unit 450 corrects the at least one
covered region being overexposed and the pixel position cor-
responding to the covered region if the overexposure is
occurred in the at least one covered region. If it is determined
that the overexposure is occurred in the covered region, this
indicates that the pixel position being previously obtained for
calculating the corresponding position of the touch point may
have errors or misjudgments, thus, the pixel position being
previously obtained can first be corrected. After the correc-
tion is completed, in step S560, the corresponding position of
the touch point can be calculated according to the pixel posi-
tion being corrected. Detailed content of above correcting
process is described below.

FIG. 10 is a flowchart of a method of correcting touch
signal according to another embodiment of the invention. In
the present embodiment of the invention, step S520 of the
correcting method of FIG. 5 can include S521 to S522
depicted in FIG. 10. A difference between the present
embodiment and the forgoing embodiment is described in
detail below. Details and steps regarding the control unit 450
for obtaining the pixel position corresponding to the touch
point are described below.

In step S521, the control unit 450 obtains a left border and
a right border with each of the at least one covered region
according to the detective signal distribution graph. The left
border and the right border pass through the two adjacent
intersections corresponding to the at least one covered region,
respectively. As shown in FIGS. 6(b) and 7(5), the control unit
450 can define the borders of each covered region and the
pixel position ofthe border by the vertical lines L1 and R1, 1.2
and R2, .3 and R3 which are respectively passing through the
intersections x1 and x1', x2 and x2', and x3 and x3'. In other
words, the left border I.1 and the right border R1 of the
covered region Al can be defined respectively by x1 and x1";
the left border [.2 and the right border R2 of the covered
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region A2 can be defined respectively by x2 and x2'; and the
left border [.3 and the right border R3 of the covered region
A3 can be defined respectively by x3 and x3'.

In step S522, the control unit 450 sets a center between the
left border and the right border as the pixel position corre-
sponding to each of the at least one covered region. As shown
in FIG. 6(b) and F1G. 7(b), the control unit 450 can set a center
C1 between L1 and R1, a center C2 between L2 and R2, and
a center C3 between L3 and R3, as the corresponding pixel
positions of the covered region A1, the covered region A2, the
covered region A3, respectively.

FIG. 11 is a flowchart of a method of correcting touch
signal according to another embodiment of the invention. In
the present embodiment of the invention, step S540 of the
correcting method of FIG. 5 can include S541 to S543
depicted in FIG. 11. A difference of techniques between the
present embodiment and the forgoing embodiment is
described in detail below. Another method regarding the con-
trol unit 450 for determining whether the overexposure is
occurred in the covered region is described below.

In step S541, the control unit 450 calculates a second area
occupied by the covered region according to the threshold
value distribution graph and the plurality of intersections.
Therein, the second area is surrounded by the threshold value
distribution graph and the two adjacent intersections corre-
sponding to the at least one covered region. Examples are
illustrated with reference to FIG. 8(b) and FIG. 9(b). FIG.
8(b) and FIG. 9(b) are schematic diagrams in which a second
area is calculated according to an embodiment of the inven-
tion. For instance, referring to the areas 821, 921 and 922 as
illustrated in solid areas of FIG. 8(b) and FIG. 9(b), in which
the second areas 821, 921 and 922 are respectively sur-
rounded by the intersections (x1 and x1', x2 and x2; and x3
and x3') respectively corresponding to the threshold value
distribution graph in each of the covered regions (A1, A2 and
A3), the left borders (L1, L2 and L3) and the right borders
(R1, R2 and R3) passing through the intersections, and x-ax-
ises of the detective signal distribution graphs. More specifi-
cally, the second areas 821,921 and 922 are areas respectively
surrounded by vertical lines .1 andR1,1.2 and R2, .3 andR3
(which are respectively passing through the intersections x1
and x1', x2 and x2', and x3 and x3') and each of the threshold
value distribution graphs. In other words, the second area (the
solid areas of FIG. 8(b) and FIG. 9(b)) is an amount of the
grayscale brightness of background signals of the threshold
value distribution graph (which is represented by BGV
below) in the corresponding covered region, i.e.,

ZR: BGV(i),
=L

in which i being the pixel position corresponding to the cov-
ered region, L being the left border corresponding to the
covered region (e.g., corresponding to x1, x2 and x3), R being
the right border corresponding to the covered region (e.g.,
corresponding to x1', x2' and x3").

In step S542, the control unit 450 divides the first area
corresponding to each of'the at least one covered region by the
second area corresponding to each of the at least one covered
region, so as to obtain at least one area ratio. The area ratio
(which is represented by AFR below) corresponding to each
of'the covered region can be obtained by the following func-
tion (1).
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As described above, 1 being the pixel position corresponding
to the covered region, L. being the left border corresponding to
the covered region, R being the right border corresponding to
the covered region. As the area ratio gets higher, a possibility
of determining that the overexposure is occurred in the cor-
responding covered region also gets higher.

In step S543, the control unit 450 determines whether one
of the at least one area ratio is greater than a corresponding
ratio threshold value. After the area ratio of each of the cov-
ered regions is calculated, the control unit 450 can compare
the area ratio with the corresponding ratio threshold value. If
one of the at least one area ratio is greater than the correspond-
ing ratio threshold value, it can be determined that the over-
exposure is occurred in the at least one covered region corre-
sponding to the at least one area ratio, and proceeding to step
S550. If a result of such determination is no, proceeding to
step S560. It should be noted that, the so-called “ratio thresh-
old value” is a parameter that can be set by persons who apply
the present embodiment, and the parameter of the ratio
threshold value can be obtained from the implementation
with certain degree.

FIG. 12 is a flowchart of a method of correcting touch
signal according to another embodiment of the invention. In
the present embodiment of the invention, step S550 of the
correcting method of FIG. 5 can include S1210 to S1230
depicted in FIG. 12. A difference between the present
embodiment and the forgoing embodiment is described in
detail below. FIG. 13(a), FIG. 13(b), FIG. 14(a) and FIG.
14(b) are schematic diagrams of a method for correcting
touch signal according to another embodiment of the inven-
tion. Details regarding the control unit 450 for correcting the
pixel position are described below.

In step S1210, the control unit 450 searches for two adja-
cent covered regions being overexposed. For instance, as
shown FIG. 13(a), the covered regions A2 and A3 are formed
by the one single finger F2 of the user on the screen, the
control unit 450 can determine that A2 and A3 are the two
adjacent covered regions being overexposed. For instance, as
shown F1G. 14(a), covered regions A4, A5 and A6 are formed
by two fingers F3 and F4 of the user on the screen, so that the
control unit 450 can determine that A4 and AS are the two
adjacent covered regions being overexposed (with the over-
exposure caused by the finger F3).

In step S1220, the control unit 450 merges the two adjacent
covered regions being overexposed into the covered regions
having the overexposure corrected. For instance, when the
control unit 450 determines that A2 and A3 are the two adja-
cent covered regions being overexposed, the covered regions
A2 and A3 can be merged into AM1, and the region AM1 is set
as the covered region having the overexposure corrected, as
shown in FIG. 13(b). For instance, as shown in FIG. 14(a),
when the control unit 450 determines that A4 and A5 are the
two adjacent covered regions being overexposed (with the
overexposure caused by the finger F3), the covered regions
A4 and A5 can be merged into AM2, and the region AM2 is set
as the covered region having the overexposure corrected, as
shown in FIG. 14(5).

In step S1230, the control unit 450 calculates a center
between the left border of the covered region at left and the
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right border of the covered region at right among the two
adjacent covered regions, and the center being served as a
pixel position of the covered region having the overexposure
corrected. For instance, as shown in FIG. 13(5), the control
unit 450 searches for a center M1 between the left border L2
of the covered region A2 and the right border R3 of the
covered region A3, and the center is served as the pixel posi-
tion of the covered region AM1 having the overexposure
corrected. For instance, as shown in FIG. 14(b), the control
unit 450 searches for a center M2 between the left border L4
of the covered region A4 and the right border R5 of the
covered region A5, and the center is served as the pixel posi-
tion of the covered region AM2 having the overexposure
corrected. Since C2 and C3, and C4 and C5 are results mea-
sured under influence of the overexposure, thus in the present
embodiment, by replacing C2 and C3 with M1, and replacing
C4 and C5 with M2, respectively, an actual touch control
status of the fingers of the user can then be obtained.

FIG. 15 is a flowchart of a method of correcting touch
signal according to another embodiment of the invention. In
the present embodiment of the invention, step S550 of the
correcting method of FIG. 5 can include S1510 to S1540
depicted in FIG. 15. A difference between the present
embodiment and the forgoing embodiment is described in
detail below. FIGS. 16(a), 16(b) and 16(c) are schematic
diagrams of a method of correcting touch signal according to
another embodiment of the invention. Details regarding
another method for correcting the pixel position are described
below. In the present embodiment of the invention, the at least
one beam emitted by the light emitting unit 432 has a specific
frequency.

In step S1510, the control unit 540 adjusts and emits the at
least one beam with the specific frequency through the light
emitting unit 432, so as to obtain an other detective signal
distribution graph corresponding to the specific frequency.
The overexposure is a result caused by the original signal
intensity in the covered region which becomes stronger due to
light reflection generated by the fingers of the user. Therefore,
in the present embodiment of the invention, an other detective
signal distribution graph can be obtained by lowering the
specific frequency during the correcting process, so as to
lower the influence of' the light reflection to the overexposure.
The curve marked as D1 in FIG. 16(a) is the detective signal
distribution graph obtained before the specific frequency is
adjusted by the control unit 450. The curves marked as D1 in
FIG. 16(b) and FIG. 16(c) are the other detective signal dis-
tributions graph respectively obtained after the specific fre-
quency of the light emitting unit 432 is lowered, and obtained
after the at least one beam with the specific frequency is again
lowered, by the control unit 450.

In step S1520, the control unit 450 obtains at least one other
covered region according to the other detective signal distri-
bution graph and the thresho